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(54) Tide: MOLDING APPARATUS WITH DOWNWARDLY MOVING MOLD TUNNEL 



(57) Abstract 

A plastic molding apparatus 
comprises an extruder (3) and a vertically 
extending mold tunnel (20) formed by 
mated mold block sections which are 
moved downwardly through the mold 
tunnel (20) as part of a continuous 
looping of the mold block sections around 
the apparatus. The mold tunnel has an 
upwardly opening mouth and the extruder 
(3) feeds a stream of molten plastic (13) 
downwardly into the mouth of the mold 
tunnel (20). 
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TOTTr B' MQtiDTNQ frPPAttATPfi yp-fH ryWrJMWfrRIfljV MOVXNG MOLD TONNEf, 
CTTiT? ny IBS ?MVgMTTQM 

5 The present invention relates to a plastic mold 

apparatus of tlie type in which a continuous stream of 
molten plastic is fed to a moving mold tunnel. 



10 fiftncraOL-ND OF THE INVENTTON 

A known molding apparatus is one in which an 
extruder feeds a continuous stream of molten plastic to a 
horizontally extending mold tunnel . This type of apparatus 
is very beneficial for example in a formation of plastic 
15 pipe. It is not however well suited for the formation of 
irregularly shaped plastic articles which require variable 
positioning of the feed of the plastic to the mold tunnel. 

Although very rare vertically operating extruders 
20 are known, as described in United States patent 3,519,705 
and U.K. Patent 2,134, 84 4A. The extruders in both of these 
patents operate using blow molding and as such the product 
shaping regions known as mold tunnels must be sealed. 
Furthermore, the extruders in these two patents are trapped 
25 within the upper end of the mold tunnels prohibiting 

positional adjustments of the extruder relative to the mold 
tunnel . 



30 The present invention provides a plastic molding 

apparatus comprising an extruder and a vertically extending 
mold tunnel formed by mated mold block sections which are 
moved downwardly through the mold tunnel as part of a 
continuous lopping of the mold block sections around the 

35 apparatus . The mold tunnel has an upwardly opening tunnel 
mouth and the extruder feeds a stream of molten plastic 
downwardly into the mouth of the mold tunnel. 
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The apparatus of the present invention is 
particularly useful in the welding of irregularly shaped 
articles because either the mold tunnel and/or the extruder 
can be easily adjusted in position While maintaining feed 
of the plastic from the extruder to the mold tunnel in 
meeting the requirements of forming irregularly shaped 
plastic parts. 



AMENDED SHEET 



CA 02301769 2000-02-22 



WO 99/17916 PCT/CA98/00903 

- 2 - 



The above as well as other advantages and features 
of the present invention will be described in greater 
detail according to the preferred embodiments of the 
5 present invention in which; 

Figure 1 is a side view of a molding apparatus 
according to a preferred embodiment of the present 
invention; 

Figure 2 is an enlarged side view of the upper mold 
10 tunnel region of the apparatus of Figure 1; 

Figures 3 and 4 are sectional views along the lines 
3-3 and 4-4 respectively of Figure 2. 



15 TFTf TTrF^ DESCBimflM according to the preferred 

^mODTMEMTS OF THE PRESENT INVENTION 

Figure 1 shows a plastic molding apparatus 
generally indicated at 1, This apparatus comprises an 
extruder 3 which feeds a molten stream of plastic 13 to a 

20 product shaping region generally indicated at 15- In the 
particular embodiment shown, the product shaping region 
comprises a pair of side by side endless loop carrier 
tracks 17 and 19 . A plurality of mold block sections are 
secured around each of the carrier tracks. The carrier 

25 tracks move the mold block sections to a central mold 

tunnel 20 where the mold block sections on one track close 
and mate with the mold block sections on the other carrier 
track. As will be seen in Figure 1, the mold tunnel 20 is 
vertically extending and the mold block sections when mated 

30 with one another move downwardly through the mold tunnel. 
The tunnel mouth is at the upper end of the mold tunnel 
where the stream of plastic 13 feeds into the mold tunnel. 

Each of the tracks is driven by a gear 18 at one 
35 end of each track. Figure 2 shows the drive gears 18 as 
being at the upper ends of the continuously looped, tracks 
however, it is equally possibl to provide the drive gears 
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at the lower ends of the tracks. It may also be desirable 
to provide drive gears at each end of both tracks. 

The movement of the tracks is extremely efficient 
5 and requires very little in the way of a driving force. As 
will be understood from the drawings, each track with its 
mold blocks is balanced from side to side such that the 
amount of lift required to move the mold block sections 
upwardly on one side of each track is effectively offset by 
10 the weight of the mold block sections moving downwardly on 
the other side of each track. 

A number of features are produced as a result of 
the vertical orientation of the apparatus of the present 
15 invention. One of those advantages is that the apparatus 
takes up less floor space than a conventional horizontally 
operating extrusion type molding apparatus. 

Even more important to the present invention is the 
20 ease with which the extruder can be lined up with the mold 
tunnel and more specifically the mouth of the mold tunnel. 
Furthermore, the extruder feeds through gravity down into 
the mold tunnel which requires less working pressure at the 
extruder. In addition, the actual extrusion nozzle 6 of 
25 the extruder does not have to be trapped within the mold 
tunnel but rather can be positioned remotely thereof as 
shown in Figure 1 Which again enhances the ability to align 
the extruder with the mold tunnel should movement be 
required of either as described below. In such a case the 
30 molding will be preferably achieved by vacuum within the 
mold tunnel. 

Extrusion apparatus 1 is particularly well suited 
for the formation irregularly shaped articles such as 
35 bottles, automotive parts or any other type of plastic * 
molded article. 
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In the embodiment shown, carrier tracks 17 and 19 
are, as described above, used to move a plurality of mold 
block sections. These mold block sections include 
different sets of mold block sections which mate with one 
5 another in the mold tunnel. The different sets of mold 
block sections may have different configurations according 
to the shape of the plastic article to be formed. For 

* 

example, mold block section 21 on track 17 mates in the 
mold tunnel with mold block section 25 on track 19 as shown 

10 in Figure 3 of the drawings. Mold block section 21 has an 
interior mold cavity 22 and mold block section 25 has an 
interior mold cavity 26. As these two mold block sections 
are brought by their respective carriers to the upper end 
of the mold tunnel where they close with one another as 

15 shown in Figure 3, the mouth of the mold tunnel is formed 
by the mating of the mold cavities 22 and 26. The stream 
13 of molten parison is then fed from the extruder 3 into 
the mouth of the mold tunnel having this shape and being in 
a specif ic position below the extruder. 

20 

The shape and positioning of the tunnel mouth is 
not however always the same as what is shown in Figure 3. 
For example, tracks 17 and 19 are provided with a different 
set of mold block sections 23 and 27 which also mate with 

25 one another in the mold tunnel. Mold block section 23 has 
an interior cavity 24 while mold block section 27 has an 
interior cavity 28 as shown in Figure 4 of the drawings. 
When these two mold block sections are brought around to 
the top of the mold tunnel they will form the mold tunnel 

30 mouth of a different shape than what is shown in Figure 3 . 
In addition, the positioning of the mouth of the mold 
tunnel has shifted in a horizontal plane from the Figure 3 
to the Figure 4 position. Note that the shifting, as 
evidenced by the parting line 22 in figure 2 of the mold 

35 block sections, is gradual so that the full mouth of the 
tunnel is exposed* 
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In view of the above described shifting of the 
tunnel mouth it is iaportant that the apparatus be capabl 
of adjustment to ensure that the flow of plastic from the 
extruder goes directly into the mouth of the mold tunnel 
5 regardless of its shape and position. This is achievable 
in a number of different ways as described later below. 
However, it should be noted at this point that each of the 
adjustments is easily made because of the vertical 
orientation of the mold tunnel, the separation of the 
10 extruder from the mold tunnel and the ability of the 
extanider to feed downwardly into the mold tunnel. 

As will be seen in Figure l f extruder 3 is held in 
its downwardly directed position by an extruder support 9. 
15 The extruder head itself may be adjustably secured as 

indicated at 4 to the support 9 which allows horizontal or 
side to side adjustment of the extruder head as indicated 
by arrows 5 and 7. 

20 It is also possible to have the base of the 

extruder support 9 seated on adjustment members 11 on the 
ground surface for the support. This again would provide a 
side to side adjustment of the extruder head. 

25 Another method of ensuring alignment of the plastic 

flow to a variably positioned tunnel is by making the mold 
block carrier tracks 17 and 19 movable in a horizontal 
plane. In the embodiment shown, the two tracks are held by 
support beams 33 of a carrier support 29. The carrier 

30 tracks are adjustable along beams 33 in the direction of 
arrows 35 and 37. During the mold operation, the two 
tracks will move simultaneously with one another to keep 
the mold tunnel closed. However, during down times, either 
one or both of the carrier tracks are movable along beams 

35 33 independently of one another in opposite directions to 
separate the two tracks for cleaning and/or replacement of 
the mold block sections. 
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As also shown in Figure 1, the entire support 29 
for th mold block carriers may sit on an adjustabl base 
31 that allows side to side movement of the support 29 
relative to the ground surface. 

5 

In a further embodiment of the present invention, a 
parison guide 39 is provided between the nozzle 6 of the 
extruder 3 and the mouth of the mold tunnel. This guide is 
again movable side to side in the horizontal plane as 
10 indicated by arrows 41 and 43. 

Guide 39 has an opening 40 through the guide. The 
parison flows through and is guided by opening 40. When 
the guide is adjusted in a side to side direction, a 

15 corresponding adjustment is made in the flow direction of 
the parison from the extruder. This adjustment will 
correspond to the positioning of the mouth opening to the 
tunnel which in turn depends upon which particular set of 
mating mold block sections are at the upper end of the 

20 tunnel . 

When working with guide 39 , it may be desirable to 
provide a flow of fluid around the edges of the guide to 
prevent the parison from sticking to the guide. 

25 

The adjustment of the alignment of the parison flow 
from the extruder to the mouth of the tunnel regardless of 
what means is used to make that adjustment is preferably 
dictated by a controller within the system which is 
30 preprogrammed to make the appropriate adjustments at the 
appropriate times. 

Another feature of the present invention is that 
the speed of the mated mold block sections through the mold 
35 tunnel can be varied by changing the speed of the carrier 
tracks. This in turn changes the thickness of the shaped 
plastic or th diameter of the part formed within the mold 
tunnel without changing the flow of plastic from th 



CA 02301769 2000-02-22 

■ 

W 99/17916 PCI7CA98/00903 

- 7 - 

extruder. As alternatives, the speed of the flow of 
plastic from the extruder can also be varied to chang 
product wall thickness or product diameter by adjustable 
gaps on the extruder or by the use of adjustment screws as 
5 are known in the molding art. 

Although various preferred embodiments of the 
present invention have been described in detail, it will be 
appreciated by those skilled in the art, that variations 
10 may be made without departing from the spirit of the 
invention or the scope of the appended claims. 
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THE EMBODIMENTS OP THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS : 

1. A plastic molding apparatus U) comprising an 

5 extruder (3) and a vertically extending mold tunnel (20) 
formed by mated mold block sections (21, 25) which are 
moved downwardly through the mold tunnel as part of a 
continuous lopping of the mold block sections around the 
apparatus, the apparatus being characterized in that the 
10 mold tunnel has an open mouth at the upper end of the 

tunnel/ the extruder has a nozzle (6) which is directed at 
without being trapped within the mouth of the mold tunnel 
and the apparatus usee vacuum to form product within the 
mold tunnel. 

15 

2. A plastic molding apparatus as claimed in Claim 1, 
wherein said moid block sections include sets of mated moid 
block sections (21, 25) of different configurations and 
wherein said tunnel mouth shifts to different positions in 

20 a horizontal plane according to which set of mold blocks is 
presented at a particular tine at the tunnel mouth, and 
said apparatus being adjustable to provide alignment of the 
scream of piasvic (13) with the tunnel mouth at the 
different positions of the tunnel mouth. 



25 



30 



35 



3. A plastic molding apparatus as claimed in Claim 2, 
wherein said mold block sections are moved by carrier means 
(17 # 19) which is mounted on and horizontally adjustable of 
a support (29) for said carrier means. 

4. A plastic molding apparatus as claimed in Claim 3. 
wherein said carrier means comprises a pair of side by side 
mold block carrier tracks (17, 19) which are horizontally 
adj^ustable together with one another on said support. 

5. A plastic molding apparatus as claimed in Claim 4, 
wherein at least one of said mold block caarrier tracks (17, 
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19) is independently adjustable on said support relative to 
the other of said mold block carrier tracks. 

6. A plastic molding apparatus as claimed in Claim 2, 

wherein said extruder (3) is horizontally adjustable. 

7 A plastic molding apparatus as claimed in Claim 2. 

including an adjustable guide (40) which is between said 
extruder and said mold tunnel and which provides horizontal 
adjustment of the stream of plastic (13) from said extruder 
to the mouth of the tunnel. 

8. A plastic molding apparatus as claimed in Claim 2, 
wherein said carrier means (17, 19) is adjustable in speed 
according to which set of mold block sections {21. 25) is 
presented at the upper end of said mold tunnel . 

9. A plastic molding apparatus as claimed in Claim 2, 
including a controller which is programmed to automatically 
adjust said apparatus to maintain feed of the stream of 
molten plastic (13) into the tunnel mouth at the different 
positions thereof. 
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TITLE! MOLDING APPARATUS WITH DOWNWARDLY MOVING WW TIMffift 

FTEkP QF THE INVENTION 
5 The present invention relates to a plastic mold 

apparatus of the type in which a continuous stream of 
molten plastic is fed to a moving mold tunnel. 

10 BACKGROUND OF THE INVENTION 

A known molding apparatus is one in which an 
extruder feeds a continuous stream of molten plastic to a 
horizontally extending mold tunnel. This type of apparatus 
is very beneficial for example in a fomation of plastic 
15 pipe. It is not however well suited for the formation of 
irregularly shaped plastic articles which require variable 
positioning of the feed of the plastic to the mold tunnel. 

20 SUMMARY OF THE INVENTION 

The present invention provides a plastic molding 
apparatus comprising an extruder and a vertically extending 
mold tunnel formed by mated mold block sections which are 
moved downwardly through the mold tunnel as part of a 
25 continuous looping of the mold block sections around the 
apparatus. The mold tunnel has an upwardly opening tunnel 
mouth and the extruder feeds a stream of molten plastic 
downwardly into the mouth of the mold tunnel. 

30 The apparatus of the present invention is 

particularly useful in the molding of irregularly shaped 
articles because either the mold tunnel and/or the extruder 
can be easily adjusted in position while maintaining feed 
of the plastic from the extruder to the mold tunnel in 

35 meeting the requirements of forming irregularly shaped * 
plastic parts. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A plastic molding apparatus comprising an extruder 

5 and a vertically extending mold tunnel formed by mated mold 
block sections which are moved downwardly through said mold 
tunnel as part of a continuous looping of said mold block 
sections around said apparatus, said mold tunnel having an 
upwardly opening tunnel mouth and said extruder feeding a 
10 stream of molten plastic downwardly into the mouth of the 
mold tunnel. 

2. A plastic molding apparatus as claimed in Claim 1, 
wherein said mold block sections are moved by a pair of 

15 side by side mold block carrier tracks. 

3. A plastic molding apparatus as claimed in Claim 1, 
wherein said mold block sections include sets of mated mold 
block sections of different configurations and wherein said 

20 tunnel mouth shifts to different positions in a horizontal 
plane according to which set of mold blocks is presented at 
a particular time at the tunnel mouth, and said apparatus 
being adjustable to provide alignment of the stream of 
plastic with the tunnel mouth at the different positions of 

25 the tunnel mouth. 

4. A plastic molding apparatus as claimed in Claim 3, 
wherein said mold block sections are moved by carrier means 
which is mounted on and horizontally adjustable of a 

30 support for said carrier means. 

5. A plastic molding apparatus as claimed in Claim 4, 
wherein said carrier means comprises a pair of side by side 
mold block carrier tracks which are horizontally adjustable 

35 together with one another on said support. 

6. A plastic molding apparatus as claimed in Claim 5, 
wherein at least one of said mold block carrier tracks is 
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independently adjustable on said support relative to the 
other of said mold block carrier tracks. 

7. A plastic molding apparatus as claimed in Claim 3, 
5 wherein said extruder is horizontally adjustable, 

8. A plastic molding apparatus as claimed in Claim 3, 
including an adjustable guide which is between said 
extruder and said mold tunnel and which provides horizontal 

10 adjustment of the stream of plastic from said extruder to 
the mouth of the tunnel . 

9. A plastic molding apparatus as claimed in Claim 3, 
wherein said carrier means is adjustable in speed according 

15 to which set of mold block sections is presented at the 
upper end of said mold tunnel. 

10. A plastic molding apparatus as claimed in Claim 1, 
wherein said extruder has an extrusion nozzle which is 

20 remote of said mold tunnel and wherein the plastic is 
vacuum formed within the mold tunnel . 

11. A plastic molding apparatus as claimed in Claim 3 , 
including a controller which is programmed to automatically 

25 adjust said apparatus to maintain feed of the stream of 
molten plastic into the tunnel mouth at the different 
positions thereof. 
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(57) L 5 invention concerne un appareil de moulage de 
plastique qui comprend vine extrudeuse (3) et un tunnel 
de moulage (20) s'6tendant verticalement, constitu^ de 
blocs de moulage apparies qui sont deplaces vers le bas 
& travers un canal de moulage, ce tunnel de moulage (20) 
constituant une partie d'une boucle continue de blocs de 
moulage s'etendant autour de PappareiL Le tunnel de 
moulage (20) comporte un orifice d' alimentation tourn^ 
vers le haut et rextrudeuse (3) injecte un courant de 
plastique fondu (13) dans cet orifice d'alimentation, vers 
le bas. 



(57) A plastic molding apparatus comprises an extruder 
(3) and a vertically extending mold tunnel (20) formed 
by mated mold block sections which are moved 
downwardly through the mold tunnel (20) as part of a 
continuous looping of the mold block sections around the 
apparatus. The mold tunnel has an upwardly opening 
mouth and the extruder (3) feeds a stream of molten 
plastic (13) downwardly into the mouth of the mold 
tunnel (20). 
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